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I, Birgit C. Schultes, of Arlington, MA, hereby declare as follows: 
1. I an, Vice President of Resean^h at AltaRex Con>omio„ and an inventor on the 
present application. I have been conducting reseatch in tumor immnnology for 1 4 yeats. 
Accordingly, my cutriculum vitae is attached. 

2. I have re^ the above-identified application, the pending clahns, the Office Action mailed 
by the USPTO on December 3, 2002, and fl,e Office Acdon mailed by the USPTO on Febtuaty 

27, 2002. 



3. 



I undetsta^d that the Examiner has alleged ,ha, the invention as described and claimed in 
the above-identified application was not enabled. In particular, fl.e Examiner alleges in the 
Office Action mailed Feb^ary 27, 2002, that is it unpredictable tha, the claimed method could 
P^duce an immune response or antibody specific for prostate specific antigen in a host or a 
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patient having prostate cancer, in view of Example 12, wherein the treated mice have a tumor, 
and there is no therapeutic effect ofthe claimed antibody AR47.47. 

Further, the Examiner alleges that since prostate specific antigen (PSA) is a self-antigen, 
it is unpredictable that in human patients with prostate cancer, the claimed antibodies would 
produce adequate number, of cytotoxic T lymphocytes (CTLs) with high affinity which are 
optimal for interacting with the antigen. 

Finally, with respect to Example 12, the Examiner alleges that one could not deduce from 
the fact that the claimed AR47.47 antibody induces anti-idiot>a,ic antibodies against PSA in a 
prostate cancer-free host that the claimed AR47.47 antibody would also induce anti-PSA 
antibodies in a prostate cancer host. 

I respectfiilly disagree with the Examiner's arguments. 

4. To the extent the subject application describes the method of making Ab3 and Ab3', I do 
not beheve that the data of Example 12 would be considered by scientists working in this field to 
teach away from the usefutoess, nor suggest the methods ofthe pending claims were not Mly 
enabled by the application. In particular, the animal model used in Example 12, as a model for 
prostate cancer in mice, differs from the expected progress of human prostate cancer. In mice, 
the disease progresses on a much more rapid timescale. Accordingly, the time frame ofthe 
experiment after initiation of treatment in that animal would be comparable to stages in the 
human disease that would generally be beyond effective treatment. Thus, the data of Example 
12 is not, in general, indicative of either the likelihood of success or failure for treating human 
patients having prostate cancer. Rather, the animal model of Example 12 indicates that an 
immunotherapeutic approach may not be successful in very late stage disease when time to 
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induce m tamune response is insnfBcien. or te padenfs immune system i. UgWy suppressed 
due .0 the presence of large mmor burden would be understood simply to be toelevant in .hat it 
does not reflect an appropriate model, and would not be taken as teaching away from the claimed 



methods. 



5. Based on well-known principles, it could be readily understood by practitioners in this 
field that Ab3 antibodies induced by the administration of the claimed AR47.47 (Abl) antibody 
would be highly specific for PSA. These antibodies can be generated via the idiotypic network 
or via processing of an immune complex of AR47.47 and PSA According to the idiotypic 
network, the binding region of AR47.47 is immunogenic and can induce antibodies that fit 
exactly in the binding site of AR47.47 and consequently are mirror images of the respective PSA 
epitope of AR47.47 (Ab2). These Ab2 are in turn unmunogenic and can induce antibodies that 
fit into their binding site. These Ab3 are minor images of the Ab 1 and bind to the same epitope 
as the Abl . Tltetefore they have the same specificity as flre Abl , which has been demonstrated to 
be highly specific for PSA Alten^tively, AR47.47 can bind PSA in circulation and fonn an 
immune complex. Processmg of these immune complexes can lead to pK,duction of PSA- 
specific andbodies that can bind to multiple epitopes on PSA or it can lead to activation of a 
cellular response to PSA. That PSA is a self-antigen is irrelevant with respect Ute claimed 
methods because U,e application describes a methods to bteak tolerance to a self antigen. It 
would have been expected at the time of fihng that adequate numbers of CTLs with high affinity 
for PSA would be pt^luced. That PSA is a self-^tigen is itrelevant witi, respect to cancer 
Uierapy in general, and the claimed meUiods in particular. 

By the time the presem application was filed, one of otdmary skill iu flte art would 
readily deduce U«, if the claimed antibody AR47.47 could induced anti-idiotypic antibodies 
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against PSA. in a cancer free host, the claimed antibody would also be expected to induce anti- 
idiotypic antibodies against PSA in a host with prostate cancer. Tk. presence or absence of PSA 
is irrelevant for induction of the idiotypic network and the production of Ab2 and Ab3. 
However, the presence of PSA. produced by the prostate cancer, is important for immune 
complex formation and induction of multiepitopic anti-PSA antibodies (Ab3') and T cells 
specific for PSA. TTaerefore is would be expected that anti-PSA antibodies could be more readily 
induced in a host with prostate cancer or in a host with residual disease. 

6. I also understand that the Examiner has alleged that Example 1 1 is not an adequately 
predictive model of how the claimed method would perfonn in the treatment of human prostate 



cancer. 



^ respectfully disagree with the Examiner^ 



s comments. 



7. m view of the entire teachings of the subject application. Example 1 1 can be related to 
the expected results in human prostate cancer. Patients suffering from prostate cancer are 
routinely treated, enter remission, and occasionally have residual disease in which PSA levels 
would rise. To prevent a relapse, an immunotherapeutic approach using AR47.47 would be very 
useful. The experiments given in Example 1 1 very closely mimic such a stage of prostate 
cancer. The tumors in mice grow at a much faster rate than prostate cancer does in humans, and 
would progress to an incurable stage within a few weeks. However, it takes at least three 
vaccinations or 6-8 weeks to induce a protective immune response in mice. Therefore, mice 
could not be immunized sufficiently if immunizations were started after implantation of the 
tumor. Therefore, the mice m example 11 were administered the Abl prior to tumor inoculation 
to present an adequate model of early human prostate cancer or human prostate cancer after 
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primary treatment. No one skilled in the art would believe that complete remission in 100 
percent of the animal models would be required in order to expect the subject treatment to be 
useful in human patients. To the extent a patient experiences a recurrence of the disease, it 
would be expected that they could be re-treated with AR47.47Abl antibodies to cause the patient 
to re-enter remission or may need to seek combination with alternative therapies. Ab3 induced 
by the renewed treatment would bind to newly formed tumor cells. 

8. I understand the Examiner has alleged that it is not clear from experiments 8, 13, 10. and 
14 that Ab3 are produced. Further, I understand the Examiner has alleged that in experiments 8, 
10, and 14, the negative controls have positive results for Ab3 and has argued the results make it 
unpredictable as to whether Ab3 is actually detected in the reported experiments. 

I respectfully disagree with the Examiner's comments. 

9. The "positive results" the Examiner points to in the negative controls of experiments 8, 

10, arid 14 are likely the result of an immunological reaction of the mice to injection of a 
xenogeneic tumor cell line. The PSA expressed by the tumor cell line is foreign to the mice and 
consequently, mice produce antibodies to PSA as a resuh of tumor inoculation. Thus, it is not 
surprising or unexpected that some antibodies are present in the background of the negative 
controls. However, in successful experiments, the level of anti-PSA antibodies should be much 
higher than in controls, and that observation does not alter the overall teachings of the subject 
application. In experiments 8, 10 and 14, AR47.47 did not induce a protective immune response 
in the majority of animals, indicated by the fact that antibody titers are not higher in AR47.47 
treated mice than in the control animals. This is likely due to the fact that tumor was implanted 
prior to the immunizations and consequently time was insufficient to immunize the mice 
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appropriately. The finding underiines that it is important that treatment with AR47.47 induces a 
protective immune response. Without that, the treatment has no effect on tumor progression. 
That observation does not teach away fi-om the disclosure of the instant application. No one 
skilled in the art would beheve that complete remission in 100 percent of the animal models 
would be required in order to expect the subject treatment to be useful in human patients. More 
importantly, evaluation of different treatment schedules allows for selection of an appropriate 
cancer population. For AR47.47 treatment, the experimental data indicate that this treataient 
would be most useful in early stage disease or as an adjunct treatment after first-line therapy, but 
unlikely to be successful in late stage disease. 

10. I understand the Examiner has alleged that the presence of Ab2 does not correlate with 
the claimed methods for inducing an immune response to PSA in a patient, or for inducing a host 
to produce an Ab3 that specifically binds to PSA. I understand fiirther, that the Examiner has 
alleged that the claims do not recite a method for inducing the production of Ab2 antibodies. 

I respectfully disagree with the Examiner's comments. 

11. By the time the present application was filed, the anti-idiotypic network was well-known 
and accepted in the art in that administration of Abl antibodies induced the fonnation of Ab2 
antibodies, which ultimately induced the formation of Ab3 antibodies in a patient. The methods 
of the pending claims rely on this phenomenon and but also represent an advancement over the 
art in the reahzation that the induction of an anti-idiotypic network generating anti-PSA 
antibodies includes not only Ab3, but also Ab3', which are induced by complexes of AR47.47 
and tumor-antigens, such as PSA. The Ab3' response is a subset of an anti-PSA response where 
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the anti-PSA antibodies recognize epitopes distinct from the Abl antibody on a multi-epitopic 
antigen such as PSA. 

M view of the teachings of the subject apphcation. it is my expectation that Ab3 and 
Ab3' antibodies would be successfully generated by the administration of Abl antibodies, and 
would bind to an epitope on circulating prostate specific antigen in a patient. The induction of 
Ab2 and Ab3 antibodies in other settings was routine in the art at the time of filing, and I would 
not have expected that any undue experimentation would be required to induce Ab2 and Ab3 
antibodies by the claimed method. Further, induction of Ab2 and Ab3 by the claimed method 
has clearly been demonstrated throughout the application (see Examples 5, 6, 8, 10, and 1 1). As 
is disclosed in Example 10 of the apphcation, a competitive binding assay demonstrated the 
presence of both Ab2 and Ab3 antibodies as also indicated by the competitive assays of 
Examples 7, 9, 1 1 and 12 (see page 32 of the instant apphcation). Thus, the experimental results 
observed indicate that Ab3 were successfully produced. Further, based on the state of the art at 
the time of filing and the disclosure of the specification as filed, I would reasonably expect 
production of Ab3 and Ab3' as a consequence of the anti-idiotypic network. The Examiner's 
allegation that the claims do not recite a method for inducing the production of Ab2 antibodies, 
and ultimately Ab3 and Ab3' antibodies, is therefore incorrect. 

12. I understand that the Examiner alleges that one would not have expected any significant 
amount of ttmior-specific antibody (Ab3) would be produced in a host with a pre-existing tt^mor 



burden. 



I respectfully disagree with the Examiner's comments. 
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13. By the time the present application was filed, it was well-known and accepted in the art 
that when Abl antibodies are administered to a patient. Ab2 and Ab3 antibodies are induced i 
host with tumor burden. This has been demonstrated by several investigators, such as PB 
Chapman (Semin Cancer Biol. 6(6): 367-374 (1995); Exhibit A) and Herlyn et al. (Cancer 
Immunol Immunother 43(2): 65-76 (1996); Exhibit B). 

An unexpected feature disclosed in the instant appHcation over the prior art was that 
multi-epitopic Ab3 and Ab3' responses to the tumor-associated antigen PSA could be produced. 
Based upon the teachings of the specification, I would have concluded at the time of filing that 
multi-epitopic Ab3 and Ab3' antibodies would be produced in a host, and would have a 
therapeutic benefit for the host. 

14. As one of skill in the art at the time the invention was made, I beheve that the disclosure 
as a whole teaches one skilled in the art how to make and use the invention as claimed. 

15. I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and fiirther that these 
statements are made with knowledge that wiUfiil false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVm of the United 
States Code and that wiUfiil false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 

Birgit Schultes 

Dated: 5/3O^0 3 Signature: 
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Scientist and Senior Scientist, Research & Development 
AltaRex Corp. 

Research Associate, Research & Development 
Biomira Inc. 

Postdoctoral Fellow, Research & Development 
Biomira Inc. 

Supervisor, Clinical Chemistry, Tumor Marker Laboratory 
Clinic of Nuclear Medicine, University of Bonn, Germany 



Ph.D., summa cum laude, Major: Cell Biology/Immunology, 
Minor: Biochemistry 

University of Bonn, Germany, Department of Cell Biology 
(Prof V. Herzog), Studies of the idiotypic network in responses 
to anti-CA125 Mab-OC125 in patients and animal models. 
M.Sc. in Biology (Major: Genetics, Minor: Cell Biology, 
Biochemistry) 

University of Bonn, Germany and University of Cologne, 
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AltaRex Corp.. Edmonton. AB. Canada and Waltham. MA (1996 to present) 

Vice President, Research and Exec. Director, Researcli and CUnical Immunology 
(2001 to present) ^ 

Responsible for directing discovery and preclinical research activities related to 
AltaRex s technology. Studies are focussed on the function of AltaRex antibody 
products to induce or inhibit immune responses (in particular T cell responses) to 
cancer antigens, viruses, autoimmune targets and allergens using dendritic cell 
systems and a vanety of functional T cell assays. Besides investigations into immune 
modulation mechanisms, my group is responsible for improvements of the 
technology, proof-ofconcept in cell-based assays and animal models, validation of 
assays and systems, and preclinical studies for toxicology, immunohistochemistry and 
pharmacokinetics. Studies performed in-house as well as outsourced to CRO and 
academic institutions. 
Responsibilities include: 

- Supervision and direction of a team of scientists to delineate the mechanism of 
action of AltaRex's antibody candidates and built a technology platform with 
applications m cancer, viral infections, allergy and autoimmune diseases This 
work mainly focuses on T cell immunology involving antigen processing by 
dendntic cells and T cell activation in response to antigens and antigen-antibody 
complexes using ELISPOT, intracellular cytokine staining, cytokine assays, 
receptor studies and signal transduction pathways. 

- Preclinical testing of cancer product candidates in animal models 
pharmacokinetic, pharmacodynamic, immunohistochemnistiy and toxicoloe^) 
studies 

- Assay development, optimization and validation of assays for analysis of immune 
responses in patients in clinical trials with AltaRex's cancer vaccines 
management of on-site validation and clinical sample analysis (ELISAs,' 
ELISPOT, T cell proliferation, cytotoxic assays) at outside contract labs (Dr' 
Whiteside, University of Pittsburgh) 

- Development, optimisation and qualification of bioassays 

- Management of the Clinical Immunology program and integration of timelines 
with the clmical team, assistance with clinical trial design and protocols 

- Establishment and coordination of research collaborations with academia, contract 
negotiations, MTAs 

- Establishment and coordination of preclinical testing with preclinical research 
organizations, contract negotiations, agreements 

- Cooperation with Business Development and Finance in partnering meetings with 
representatives of the pharmaceutical industry or venture capital firms to present 
the company's scientific platform 

- Presentations at scientific meetings, management of the scientific advisory board 
mcludmg organization of Scientific Advisory Board meetings; participation in 
meetings with the FDA 
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- Preparation of preclinical reports, BLA preparation, SOPs, budgets, GLP training 

publications; pnnciple investigator for animal experiments and Radionuclide Use ' 

Directly reporting staff includes managers (Ph.D.), scientists (Ph.D.), and senior 
technicians; total reports: 6-10. 

Director, Preclinical Research (April 1998 to Dec. 2000) 

Re^onsible for generation and characterization of new antibodies, biological 
evaluation of novel cancer vaccines in animal model and in vitro studies, assay 
development and validation, preclinical testing of drug candidates for toxicology 
pharmacodynamics, immunohistochemistry and pharmacokinetics. 
Responsibilities include: 

- Supervision and direction of hybridoma technology in generating new hybridoma 
clones against cancer antigens and inflammation targets as well as anti-idiotypic 
antibodies; characterization of antibodies for specificity, cross-reactivity, affinity, 
epitope mapping and physicochemical properties 

- Animal model development, including human-PBL-SCID/bg mouse models, nude 
mouse, transfectoma and transgenic mouse or rat models for various tumors and 
rheumatoid arthritis 

- Preclinical testing of product candidates for pharmacokinetic, pharmacological 
and toxicology studies in mice, rats, rabbits and primates; coordination of studies 
with preclinical research organizations 

- Recombinant DNA technology: fusion p roteins o f scFv a ntibodies w ith v arious 
effector functions like cytokines and receptors on antigen-presenting cells, phage 
display libraries ' f e 

- Assay development, optimization and validation of assays for analysis of product 
charactenstics and pharmacological properties of AltaRex's cancer vaccines in 
clinical trial patients 

- Preparation of INDs, protocols and investigator brochures for clinical trials 

- Presentations at scientific meetings and partnering meetings with representatives 
of the pharmaceutical industry; participation in meetings with the FDA; writing of 
SOPs, reports, publications; preparation of animal protocols; principle investigator 
for animal experiments and Radionuclide Use 

Directly reporting staff included senior scientists, scientists, technicians and students- 
total reports: 15 ' 

Senior Scientist, Research and Development (1997 to March 1998) 

Responsible for development of targeted photodynamic therapy with direct report to 
Vice President Research and Development. The responsibilities included project 
management of an immunoliposomal formulation of a photosensitizer to treat solid 
tumors, coordinating process development and scale-up for hypocrellin 
OJhotosensitizer) synthesis, formulation work into antibody-coated liposomes assay 
development, biological evaluation {in vitro and in vivo) of various hypocrellin 
formulations and development of animal models. The project was sponsored by IRAP. 

Scientist, Research and Development (1996-1997) 

Responsible for clone development, assay development and in vitro characterization 
of two of AltaRex cancer vaccines (for breast and gastro-intestinal cancer) 
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Responsibilities included supervision of the hybridoma lab in generating new clones 
for cancer antigens and their characterization for specificity, epitope mapping and 
affinity, initial evaluation of clones for stability and productivity; testing of their 
therapeutic activity in various mouse tumor models, supervision of assay development 
for immunological assays (humoral and cellular) for research and clinical trial support, 
development, optimization and validation of assays for product quantification and 
qualification; characterization of antibodies, pharmacokinetic studies; and studies on 
the immune responses induced by AltaRex cancer vaccines. Additional responsi- 
bilities included writing of SOPs, reports, publications, management of the lab. 

BiOMiRAlNC, Edmonton, AB, Canada (1994-1995) 

Research Associate, Research and Development (1995) 

Responsible for studies on the immunological mechanisms of action of OvaRex® 
MAb-B43.13 for ovarian cancer with direct report to the Director of Research. 
Additional responsibilities included antibody in-vitro characterization, assay 
development for immunoreactivity testing of monoclonal antibodies, clinical immune 
response quantification and for quantification of OvaRex® MAb-B43.13 in 
pharmacokinetic studies in patients, and analysis of serum and lymphocyte samples 
fi"om clinical trials. 

Postdoctoral Fellow, Research and Development (1994) 

Responsible for studies on the B and T cell activation of immune complexes 
consisting of an antibody against ovarian cancer and the CA125 tumor-associated 
antigen in vitro and in vivo.. 

University OF Bonk Bonn, Germany (1989-1993) 

Research Assistant, Clinic for Gynecology and Obstetrics (1989-1993) 

Studies on antibody-coupled phthalocyanine for photodynamic therapy 

Supervisor, Clinic for Nuclear Medicine (1990-1993) 

Responsible for tumor marker laboratory. 
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